2021 Economic Contribution Study of Missouri 


Agriculture and Forestry 
November 2021 


Funded By (see next page for Supporting Partners): 







MASBDA 


Prepared By: 


(IN Decision 
( Innovation 


Solutions 





CN: Decision 
G > Innovation 
( NO 


Solutions 





Supporting Partners 


The 2021 Economic Contribution Study of Missouri Agriculture and Forestry was comprehensive not just 
from an analysis standpoint but also in the form of a very diverse set of partners, which includes the 
following fine Missouri organizations: 


Missouri Soybean Association 
Missouri Corn Merchandising Council 
Missouri Pork Producers Association 
Missouri Cattlemen’s Association 
Missouri Farm Bureau 


Missouri Forest Products Association 


11107 Aurora Ave | Urbandale, |A 50322 | 515.639.2900 | www.decision-innovation.com 


(N \% Decision 
ae Innovation 
~eted Solutions 


Contents 
[Ue 6fe)] gc goal ace gal) @oa eee ene nee eee ene ene ee ee eee re eee ee | 
COS US ia oegese ancenactsacboe sete ncaa ec ensoesuncnadineeatacaseenenecatancsacenenenedinrecdesetdenosacncaaeocetansesaneaiabsaataeneoasscoussoedenesanteutes il 
TAS) 0) i gl (210 | (aio eee ne ee eee ne ee eee eee eee ee en eee eee eee iV 
PV TO Tia FS arse areas vtec cary tenant ete dean atcenen cen arescukerauee oun drwseifenneboveenyurita oes eee eenee mae atrerneeneaveveente vii 
TCC UIEIV GS: SUMAN V. savage vesecceasesscewerenacacnsentscuacapned<atantiacesasnce<s vantamersceadeosauanenesseanaentesdauuresacdentel 1 
NEL Lg (6 1 eee nn ane ra ee eee eee 1 
ZAC TON Orc ts cscs ietcage na ws a castcetedcio se pac ed indecent se decantation au stentandeeeaipesnediadegnsaeaetas: 3 
2.1 WAV ESESCer 0 (al red af (ol8 |e U ¢o e nnn teeter tater ne ee ee eee ees 3 
2.2 NIISSOUIK Fal tint D CRAG TAD ICS ssrts sine dnsesicsentcteidancsaciononhetestnatavernned itecadevacesencnhataiemmuaeiieaanttbaldancsuannembatens 4 
2.3 PPPS S OUT CaS ity CCS OS oairece casera cacncanancatsencaeosancacemiieatveawneounusbanastasnnepecivacnaauntamencninencaennucacsmieceores 5 
2.4 VIISSOUN GVO BACK Sl OWING saessnascccsietevccnses pantie etacacscagsiweciateseossanbindiieiasassaan sieecteeraaniassiedio aceon teks 7 
2.5 Missouri Livestock and Poultry Background ..............csscccccsseccccessececeesececeeesceeseusecessuecesseeceesegseeets 9 
2.5.1 AUC st einctarsaetsetntd ten nanantetavescmuetancands omen sausenaenide cies turete,ccdepieatindenacsidendadscuncantndetentaucaantadeatensan 9 
2.5.2 NY serie rtsecreeete aden ou Or vuh ecu utawenseientucn tet retreushiunniabiantreienineciub aneurin eyo rover eienyreceeeenetds 13 
2.5.3 FOS ress see esse cctv settings nes sos pnc esis ee onc s eae nats cio neues aionisaioe eee se eaceuc sauce acaeaecduusaanantinonteseseeeese 16 
2.5.4 POY sre nara saa cen scams vavancacvnmssaenneogccacaeasuase seas scad-swniotaaaeaneasccwaiiaeaiawancedvopyseesenpeecasemsnene neonate 18 
Z2:9.5 PHO SS 9 ceerers vert ase ten beanesevtseresastn diene Sse vied deca due bane pee enon usw daiees sertoaen den tame ndemesinsy tave toan veut dees aie baneaceonaentveus 22 
2.6 Missouri Livestock, Meat and Poultry ProceSSINg............ccccccssecccsseccceseccceceseecseeueceeeeceeeseeeeusess 23 
2./ Grain Elevators, Feedmills and Grain ProCe@SSOPs........cccccsccsscccsccesccesccesccesccesceescsesceuecseecseceeeeseuss 26 
2.7.1 Missouri Ethanol and Biodiesel Production Capacity ............ccccccesccccssssceeececeneceeeeeseeneeeeenes 26 
2.7.2 Missouri Ethanol and Biodiesel ProductiOn............cccccccccccccceeceeassessseseeeeeeeeeeeeeeeeeeaaaaeeeeesses 27 
2.8 Missouri Breweries, DistillerieS ANG WINETIES ............ceeceeccesceecceccesccecceseccceseeescesececcuceeeseuseeeseuess 31 
2.9 VIISSOUNI FOFESEPY BACK BVOUNG wncssncavescncivnncasoransaseninctcnawnenmenncibenasiareuntayvaeseasnbavssneninsnaevanseatenewases 36 
3 ECONOMIC CONTrIDUTION Methodology .............ccccecccesecceseccenececececencecenceeeueceeeceeeuseseneeesneseegess 38 
3.1 Defining AsriCuItUre and) FOPESUPY .:scsisconesacacdavenaceudetsuncstanvdccnuraauseancsaadanamtucesteuerdenissamaneeeenaes 38 
3.2 Economic Impact Study versus Economic Contribution Study ............cccceesccccessececcessceeeeeseeeeeenees 39 
4 Economic Contribution Study R@SUItS .............ccccccesccceeecccsecccncceeeeceeceeeeceeenceeeneeeeueseeeeseneusens 40 
4.1 Sate LEV Sl Re SUIS ress csiecoerrratactacnttyoscec nas osssecearamnncaacoscesesaseemposadsuaearaes seaanos eae sesenesosatteaeeraeete bes 40 
4.1.1 Ses VAN UIS PGS Gree tere rectarcesevnectonecsaaeensaeconeeeaubycndecesebroanatecensceanetoutiinch:estertarenaniereneconinencies 40 
4.1.2 DLS JOS acoc cane savnssavnccenaonannesanie iturin aunsaeneadoet na sumctetndndesauiactndariossuumrestninaunsae sateen 41 
4.1.3 aS ire =m Uo | 0 eaten era lee ene Te Se ee ee eee eee 42 
4.1.4 State HOUSEMOIA INCOM iecécctcscecwe aden cisasaassenccaecsncnetowseeadiacisadaaciseecsesnt ge esewsteedamesdaneioceaectends 42 
4.2 Detailed State ROSUILS cccicessdasseniGvansdanidaceres 43 


11107 Aurora Ave | Urbandale, IA 50322 | 515.639.2900 | www.decision-innovation.com 


# Solutions 


CN: Decision 
¢ ss Innovation 
| 





ae hase eaten cee eca ete aee ace unte ee te cath anteuncaneeeraee acoeenten:eecaeh anacuncaneoecneeaneeunten; earns aeeiniasnseene anes 43 

bert abticbcle cena eat Aeuleseais batch Genie sauder cacicecteade din bateatusecteadeunbaraenudeceadeunbateakucdceaseuneareceacodts 44 

4.2.3 CSF FS NCU OI setae g sare ake space pees nate casteuinn anieteepanseune ha rasnennnecnieioavranteoasvantasevscntaseaeetessaneand: 46 

4.3 COU GY Sy OS US rcs cadet ata cospuecz ses netee setae eeteractvecousxeesarecesce sates abet nest vaessenataeoeie eesciatoasciacees 47 
4.3.1 Sie (8) gi a¥an) 210 om 6 (6 |<) 0 [ema eene nnrmtnne te eae an ose etree a en ene eee ee ee eee 47 
4.3.2 CD Sas Sent hse tere setetircsast peesieasth jee atdi von eecinnaaweennonacednusa dear tinsetavnasianeasoanaceceadiaeeriennesdauntaeess 50 
4.3.3 asec sarees oo dacec eiceneen sauna cecnsant tacie taevetennnnt oe cepesacesep lao vetancdacanaissanoseeeeesesen te 52 
4.3.4 COUNTY FHOUSSNOIC NIAC O (1G vaca ocsensecansicenccesnnesenesvnedvcnasindacasasedaeen cnecaeovcndouamnisaseeeenens 54 

4.4 Bea) gfe g stele) g re 1 BY ioe gl (4 og b=) | dc cameemenne rr ee ee oe 57 
4.4.1 COneressionial DISHFICl VaIUS AGOGO ss: sasdstccossnntacossmsdssaenncdsossavaennneaedeaeaedsdwasgeasnadnesteceeonsances 57 
4.4.2 CONE FESSIOMAl DISTIICUIODS scscsaccdceracscasuesacncscncassunveearandnniasuasneossacarseatenssanseadaasenantesacaesentenas 58 
BI Paes streetscene asics est dee see codes ga sunni ws ested oniodear saan ee adec untauatastadetemaneeiunseedehedeat 60 
> el (mes © ©) | BS eterna erence Tne en re Tne eee eer ee ee 60 
5.2 HOI Ay UO HUNG ease site asus trarsessrcss oe eect save vate eso sa cess es ns sw as wu oats gases nese aa nee snees cae 60 
OCI SONS cerita tenses ste ccnt ote eer teeete cys see cctecans ote awerneetey ts snewoceueecaantenerunsetectasssaenetes 61 
7 Appendix A, IMPLAN Aggregation SCHEME .............cccccsseccseccesscecssceceneceeneceeeceeencetsueeseneseeeess 62 
7.1 All INGUSUMES AP eree ation SCHEME siccasicescceddcesareccedseracwanesdneavdiceudessascessarivenvaatbeds eacseestdianderseanteeds 62 
7.2 Detailed Agriculture and Forestry Aggregation SCHEME ............cccccccssesccssceseececeeceeeesseeneeeeeeeees 70 

8 Appendix B, Detailed County and Congressional District Level ReSuIts..............ccccccsseceeeeeees 72 
8.1 OEY AIS NG CON a sagsaceiceziede etna denee dociena guesses ceeiesmanaeaninesdecien-sdoernsesecenansiacecedasataceuedeeureimanasdanaress 72 
8.2 SU OS icsiceahcse ac sist nc as saa daw snasacoinsec cone teoacsdoaue css ceca eiaansua chon suas aiiseaacsenssacsvansnesdeseieranisosseaeieas 76 
8.3 Congressional District Value AddOd ............cccccssccccsssececesececcescceeeesececeeaeceecenecceseusecessuaecesseneceesees 80 
8.4 CONE FESSIO IN al: DISEN ICU NOS: dnnscausnoutosesacansesssmbiennctesscasucatseonixdvsteseratdsauseedscescusntereracaseussouteareeeoones 82 


11107 Aurora Ave | Urbandale, 1A 50322 | 515.639.2900 | www.decision-innovation.com 





RAY Decis 
3 innovation 


# Solutions 


List of Figures 


Figure 1, Missouri Farms by ECONOMIC Class (2017) ...........cccccesseccccesecceceesececceeeceeeeeseceeseuseceesenaeees 5 
Figure 2, Cash Receipts from Selected Missouri Commodities ($1,000 USD) ......... ce eeeeeeeeees 5 
Figure 3, Cash Receipts Share of State Total (%) for Missouri Selected Commodities ...............6. 6 
Figure 4, 2019 Missouri Selected Agricultural Cash Receipts ($1,000 USD) ....... ee eeeeeeeeees 7 
PIC URES; (VISSOUTI CO ACh Spe assets te nevenecosces nets nescerteanserstaneveueseuaisseicumucaniessiqseterecepaeous te ieuereentereres 7 
Pie Ure 6, IVIISSOUNA ClO Di 1C1O Sac cninseaccvcscaansusavacaraberaraniearstieedssaacsuecteeenntsvapatseawanttensansteneteaeaneeasneiese 8 
Figure 7, Missouri Crop Production (1,000 Bushels) ..............cccccceesccccsseceeenececeeececeeeeeeeeueseesueseeeeness 8 
Figure 8, Missouri Crop Production, Value ($1,000)... cccccccccccccccccececeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeseny 9 
Figure 9, Missouri Cattle INVentory and Value ...........ccccccssecccsececeesececesececesceceeseeesenecesenecessuseeesens 10 
Figure 10, Missouri Beef COW INVENtOLY..........ccccssscccssccccesecccesceceeseecceseceseueceseuseeeseaecesenecesseeessens 10 
Figure 11, Missouri Cattle On Feed INVENtOry.............ccccccssececsscceeeseeeceseceeeeececseeceeeeaeceseuecesseneeesees 10 
PIS URS AZ IV IGSOUN CaN CBO 0 adores ces serie not oavacacesanseave raiscsuesanedenct gusungunaeceaue pieevauatauienat eieeemauateeend tees 11 
Figure 13, Missouri Cattle Production ..............ccccccccssseccccesseccccesecccseseccsseuseeeseuaeeeeesaueeeesseaeeeesseaes 11 
Figure 14, Missouri Beef Cow Inventory per County (2020) ...........ccceecccceeeccceeseseeeseseeeeeseseeeeeeeens 12 
Figure 15, Missouri Dairy Cow Inventory Per County (2020) ...........cccccccessececeessececeeeseceeeeeeeeeeeeees 13 
Figure 16, Missouri Commercial Dairy Farms, Grade A and Manufacturing Grade ..................088 14 
Figure 17, Missouri Dairy COW INV@NtOPy............cccccseccssccssccseccseccecceecceecceeccaeessecsseeeceeeeeeeceeeeeaeenaes 14 
Figure. 18, MISSOULT VIIIK PFOGUCTION sisgacescvansanaestavasavencesataeavacavecavansaniacasabaeavcedbanvavavevaratesataevaiateess 15 
Figure 19, Missouri Milk Production Per COW ...........ccsccccssecccesscecesececenececeececeuseesseaeceseaecessueessees 15 
Figure 20, Missouri Hog Inventory by County (2020) .............cccccceseecccesececeeeceeeeeesseeeceeeeeseseueeeeeens 16 
Figure 21, Missouri HOg INVENtOLSY...............cccccsccesccesccesccsccsscesecesecesccesccasecacessecssecesecesecesseaseeaeeeaes 17 
FIcure.22,VIISSOUL HOP PrOGUCTOMN -sécsesonsscardcassmiesessqnasdesceatedorsnenndaesinacsoassnasdescauindersnensdesseeiedenmeas 17 
Figure 23, Missouri Broiler Farms by County (2017) ...........ccccccsscccccessececcessececeeeseceeeeeeecesseeecesseees 18 
Figure 24, Missouri Broiler Production ............ccccssscccsssecccsececeececeeseecceseceseeeceseuseeesenecesegecesseneeesens 19 
Figure 25, Missouri Turkey Inventory by County (2020) ..............ccccccseseccceeececeeseseeeecseeeeseseeeeeeeens 20 
Figure 26, MisSOuri TUrkKey PrOCUCTION .............cccsseccccssececesececeeececeeseceeeececauececeueesseaeceseuecessueeeeeges 21 
Figure 27, Missouri Equine Farm Numbers and INVENtory............ccccccssecccesseecessceeceseceeeecesseneeeeees 22 
Figure 28, Missouri Federally Inspected Meat and Poultry Processing Plants.............ccccecceeeeeeees 23 
Figure 29, Livestock and Poultry Slaughter and Meat Processing Facilities (by species)............. 24 
Figure 30, Missouri Milk and Dairy Product ProCeSSOFPs ...........ccccsssecccssececesscecseseeceeneceeeueceseeeeeesens 25 
Figure 31, Missouri Grain Elevators, Feedmills, and Grain ProCceSSOIs ...........cccccssesceeeseeeeseeeneeeees 26 
Figure 32, Missouri Ethanol and Biodiesel Plants..............cccccsssccccssececesececeeececeescceeeecesenecesseseeeeees 27 
Figure 33, Missouri Ethanol Production and Share of U.S. Production..............cccccsseccesseeeeeeeeeeeees 28 
Figure 34, Missouri Biodiesel Production and Share of U.S. Production. ............ccceseccesseeeeeeeeeeeees 29 
Figure 35, Missouri Breweries, Distilleries, ANd WINETIES .............ccceecceesccesccceneceeeceeeeceeeneeteneeeens 31 
Figure 36, U.S. Number of Breweries (Through June 30, 2021) ou... ccccccceseeceesesseeeeseeeeeeeeeens 32 
Figure 37, Missouri Number Of BreWwerieS............cccccsssccccssececensceceesecceenececeeecessuscesseneceseuecessueeeeeens 33 
Figure 38, U.S. Bonded Wine Producers (through June 30, 2021) .........c cc eecceeeeccceeeseeeeseeeeeeeeeens 33 
Iv 


11107 Aurora Ave | Urbandale, IA 50322 | 515.639.2900 | www.decision-innovation.com 





(N \% Decision 
4 Innovation 
NS Solutions 


Figure 39, Missouri Number of Wine Producers ..........cccsssccccccssecccceseecccseesececseaesceeseaeeeeeseaeeeessaees 34 
Figure 40, Missouri Revenue Collections: Liquor, Beer, and Wine (For Fiscal Year Ended in June, 
IVETE SD gcse ss catssgsencectonsaaceeereseet ace casueaese-sanceaevcane saneseud aoucasceaeweusicaen cones sues eotesnadesesaqeastcaseceeacsn: 35 
Figure 41, Missouri Taxed Gallons: Liquor, Beer, and Wine (For Fiscal Year Ended in June, Million 
OV ONG) esse cee nce esstea sense sa eecee se te ane ssce acct se terse sso eeccnesase vs senteeabesstesneansexapesataee seen teecte tees 35 
Figure 42, Area of forest land and Timberland in Missouri, 1947-2017...............ccccceseceeeeeeeeneeeees 36 
Figure 43, Forest Land Area by Ownership Class (2014) ...........cccccccssseccecessececeeeeceeeeesecesseeeeeseeees 37 
Figure 44, Missouri Value Added SUMMALY............cccsssecccssecccenececesccccesecesauececsuseesseaeceseuecessuseessens 41 
Pigtine:4 5S, WIISSOUM JOOS SUTMMIANY sciescrssctetessonienerseaducesutaseeersadeiarvoundun decd eiviandeosmseiervernenmeitetes 41 
Figure 46, Missouri OUTPUT SUMIMALY................ccesccssccnsccnsccascesecesecesscesscasccaseesecesecesecesscneseuseeasceees 42 
Figure 47, Missouri HOUSEHOId INCOME SUMMALY............ssecccsececeseeccenececesceceusceeeeueceeeuecesseeeeesees 43 
Figure 48, Economic Contribution of Missouri's Crop Industries - Value Added ..............0.cccc008s 44 
Figure 49, Economic Contribution of Missouri's Crop Industries - JODS..............ccccsssseeeeeeeeeeeeeeees 44 
Figure 50, Economic Contribution of Missouri's Livestock Industries - Value Added.................. 45 
Figure 51, Economic Contribution of Missouri's Livestock Industries - JODS...............ccccssseeeeeeeees 45 
Figure 52, Economic Contribution of Missouri's Other Agriculture Industries - Value Added..... 46 
Figure 53, Economic Contribution of Missouri's Other Agriculture Industries - Jobs ...............086 46 
Figure 54, Top 10 Counties, Value Added from Agriculture and FOrestry .............cscccesseceeeeeeeeeees 47 
Figure 55, Top 10 Counties, Percent of Total Value Added from Agriculture and Forestry......... 48 
Figure 56, Percent of Value Added Derived from Agriculture and FOrestry ............ccccccseseeeeeeeeees 48 
Figure 57, Value Added Derived from All Agriculture and Forestry (by County) (SM)...........00. 49 
Figure 58, Percent of Total Value Added Derived from All Agriculture and Forestry (by County) 
ses ycsatousne oa tle areaecaalon tela ete iso stata nota tease tts he fap opp me acl nce eis ous ett ar eis vans oot aah on enags es eetea eee ean as 49 
Figure 59, Top 10 Counties, Jobs from Agriculture and FOrestry ...........cccssecccssseecceseeeeeeseeseeseeeeees 50 
Figure 60, Top 10 Counties, Percent of Total Jobs from Agriculture and Forestry ..............ccccee0s 50 
Figure 61, Percent of Jobs from Agriculture and FOreStry............cccccccssecccesscccesseceseseceeeeeceeseeeeesees 51 
Figure 62, Jobs Derived from All Agriculture and Forestry (by COUNTY) .............ccccccssseceeeeeeeeeeeeees 51 
Figure 63, Percent of Total Jobs Derived from All Agriculture and Forestry (by County) ............ 52 
Figure 64, Top 10 Counties, Output from Agriculture and FOrestry............ccccsssccccsseceeeseceeeseeeeens 52 
Figure 65, Top 10 Counties, Percent of Total Output from Agriculture and Forestry...............06 53 
Figure 66, Output from Agriculture and Forestry (by County) (SM) ......cccceccccccceceeeeeeeeeeeeeeeeeeeeeees 53 
Figure 67, Percent of Total Output from Agriculture and Forestry (by County) ..............ccecceeeeeee 54 
Figure 68, Top 10 Counties, Household Income from Agriculture and Forestry...........cccccssseeeeees 54 
Figure 69, Top 10 Counties, Percent of Total Household Income from Agriculture and Forestry55 
Figure 70, Household Income from Agriculture and Forestry (by County) (SM)... 55 
Figure 71, Percent of Total Household Income from Agriculture and Forestry (by County) ....... 56 


Figure 72, Value Added Derived from All Agriculture and Forestry (by Congressional District) 


Figure 73, Percent of Total Value Added Derived from All Agriculture and Forestry (by 
Congressional District) .. 58 


11107 Aurora Ave | Urbandale, 1A 50322 | 515.639.2900 | www.decision-innovation.com 


(N \% Decision 
a Innovation 


CS Solutions 





Figure 74, Jobs Derived from All Agriculture and Forestry (by Congressional District) ............... 59 
Figure 75, Percent of Total Jobs Derived from All Agriculture and Forestry (by Congressional 

FS CAC Ohicdisaurtecee cen caneetuwenane tance sseese cane ucaeuesestesanccursnaeescosauastcascisewesanecen cases tuesenceeannsesesaueasneasecenteiee 59 
Figure 76, Value Added Derived from Crops (by County) .............ccccccesesecesececeeseeeeeeceeeeeseseeeeeseens 72 
Figure 77, Value Added Derived from Crops, Percent of Total (by County)................cceessseeeeseeeee 72 
Figure 78, Value Added Derived from Livestock (by COUNTY)..............cccccceseseceeseseeeseceeeeseeeeeeeeeens 73 
Figure 79, Value Added Derived from Livestock, Percent of Total (by County) .............ccccceeeeeeeee 73 
Figure 80, Value Added Derived from Forestry (by COUNTY) ............ccscccccsssececeesseceeeeeeeeeeeeeeeeeseees 74 
Figure 81, Value Added Derived from Forestry, Percent of Total (by County) .............ccccceeeeeeeeee 74 
Figure 82, Value Added Derived from Other Agriculture (by COUNTY) .............cccccceeeseeeeeseeeeeeeeeees 75 
Figure 83, Value Added Derived from Other Agriculture, Percent of Total (by County).............. 75 
Figure 84, Jobs Derived from Crops (by COUNtY) ..............cccccceeecccceeeecenececeeseceueeeseeeseeeuesessueeeseens 76 
Figure 85, Jobs Derived from Crops, Percent of Total (by COUNTY) ............ccccceeeecceeseseeeeseeeeeeeeeens 76 
Figure 86, Jobs Derived from Livestock (by COUNTY)...............ccccccsseesccssecsceeeceseeseseeeeceeeuesseeueeeeeens 77 
Figure 87, Jobs Derived from Livestock, Percent of Total (by COUNTY).............cccccceseceseeeseeeeeeeeeees 77 
Figure 88, Jobs Derived from Forestry (by COUNTRY) ............ccccceeccssesescceseceeeeceseeeeeseeeseeeueseeseeeeseens 78 
Figure 89, Jobs Derived from Forestry, Percent of Total (by County) ..............cccccceeecceeseseeeeeeeeeees 78 
Figure 90, Jobs Derived from Other Agriculture (by COUNTY) ..............cccccseeeccceeeesceeneeseeeeseeeeeeeeeens 79 
Figure 91, Jobs Derived from Other Agriculture, Percent of Total (by County) .............cccceeeeeee eee 79 


Figure 92, Value Added and Percent of Total Derived from Crops (by Congressional District) ... 80 
Figure 93, Value Added and Percent of Total Derived from Livestock (by Congressional District) 


Figure 94, Value Added and Percent of Total Derived from Forestry (by Congressional District)81 
Figure 95, Value Added and Percent of Total Derived from Other Agriculture (by Congressional 


UES CTAG U) ceracaceeeaaieecasuetesenanetegaateancnseedaicoscueeese-aacceuesnabe tateecuetoaeancna aeawucsnsaatssaeesucensenteraeeraaaeaencnseeteeesn 81 

Figure 96, Jobs and Percent of Total Derived from Crops (by Congressional District)................. 82 

Figure 97, Jobs and Percent of Total Derived from Livestock (by Congressional District) ........... 82 

Figure 98, Jobs and Percent of Total Derived from Forestry (by Congressional District) ............ 83 

Figure 99, Jobs and Percent of Total Derived from Other AgricultUre.............ccccccssecceeseceeeeeeeeeees 83 
vi 


11107 Aurora Ave | Urbandale, IA 50322 | 515.639.2900 | www.decision-innovation.com 





CN: Decision 
a Innovation 
( NO 


Solutions 


List of Tables 


B Rre)| 6] | = Wer ol «(6 @)'/ 49 kc a nn ne oe eee ee ee eee eee ener viii 
Table 2, Missouri Agricultural Rankings Among States (Top 5 Rankings) ............cc.ceseseesseseeeeeeeeeees 3 
Table 3, Missouri Agricultural Rankings Among States (Rankings 6-10) .............ccccceseseeeseseeeeeeeeeees 3 
Table 4, Ranking of Market Value of Agricultural Products Sold in Missouri (2017) .............ccc.ee 4 
Table 5, Missouri Weekly Ethanol, DDGs and DCO Sales Values per Bushel of Corn, Corn Cost, 
and Gross Production Margin in Mid-April 2017-2021 .0........ ccc ccecccceecccsscccnceeenseseeceeeeceeeeceneeens 30 
Table 6, Number of Trees, Net Growth, Mortality and Removals of Growing-stock Trees on 
Baa) 8-1 a () 16 eae’ Os ly Annee ener ee eee ee et ee 37 
vil 


11107 Aurora Ave | Urbandale, |A 50322 | 515.639.2900 | www.decision-innovation.com 





CN Decision 
G > Innovation 
( NO) 


~~ Solutions 


Table 1, Acronyms 


_ Acronym __iescription 


USDA U.S. Department of Agriculture 
USDA-NASS U.S. Department of Agriculture — National Agricultural Statistics 
Service 
USDA-ERS U.S. Department of Agriculture — Economic Research Service 
Vill 


11107 Aurora Ave | Urbandale, 1A 50322 | 515.639.2900 | www.decision-innovation.com 


(N \ Decision 
G Innovation 
eeted Solutions 


1 Executive Summary 


The results of this economic contribution study indicate that although there have been challenging times 
in agriculture, forestry, and related industries, these industries remain a significant part of Missouri’s 
economy, supporting more than 1 in every 10 jobs, on average, across the State of Missouri. 


This study is based on a combination of the USDA 2017 Census of Agriculture, USDA/NASS datasets, and 
the IMPLAN modeling system and data (2019). This analysis is patterned after other Agriculture and 
Forestry Economic Contribution Studies completed by Decision Innovation Solutions (DIS) for the states 
of Alabama, Illinois, lowa, Minnesota, and South Dakota. 


Missouri is a largely rural state, ranking (by production quantity) in the top ten states for 14 
commodities. The top five commodities produced on Missouri’s more than 95,000 farms in 2020 is 
about 78% ($7.3 billion) of the total value of production from all agricultural commodities ($9.3 billion) 
in the state. Additional discussion related the size and scope of Missouri's agriculture and forestry 
industries, including industries beyond the basic production of commodities, can be found in Section 2 
of this report. 


Key Findings 


In 2021, agriculture, forestry, and related industries in Missouri are estimated to contribute: 


e $34.9 billion in value added 

e 456,618 jobs 

e $93.7 billion in output 

e $31.8 billion in household income 


Of the $34.9 billion in total value added and 456,618 jobs derived from agriculture, forestry, and related 
economic activity: 


e Crop production and related industries contributed: 
o $5.4 billion in value added 
oO 81,095 jobs 
e Livestock production and related industries contributed: 
o $9.5 billion in value added 
o 155,425 jobs 
e Other agriculture industries contributed: 
o $15.0 billion in value added 
Oo 167,409 jobs 
e Forestry and related industries contributed: 
o $4.9 billion in value added 
Oo 52,690 jobs 


Missouri's counties are varied in their reliance on agriculture. In terms of jobs, 
e 15 counties derive less than 10 percent from all agriculture, forestry, and related industries 
e 18 counties (including the city of St. Louis) derive between 10 and 19 percent 
e 35 counties derive between 20 and 29 percent 
e 31 counties derive between 30 and 39 percent 
e 16 counties derive more than 40 percent 
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2 Background 


This Missouri Agriculture Economic Contribution Study quantifies agriculture, forestry and their related 
industries’ contribution to the economy. This study relies heavily on the 2019 data from the IMPLAN 
modeling system, the USDA 2017 Census of Agriculture, and other USDA/NASS datasets. This study is 
patterned after similar studies completed by DIS for lowa in 2009, 2014, and 2019, South Dakota in 
2014, 2019 and 2021, Illinois in 2015 and 2019, Missouri in 2016 and 2021, Alabama in 2016, and 
Minnesota in 2020. 


2.1 Missouri Agriculture 


As of 2020, Missouri was ranked among the top five states in the nation for’: 


Table 2, Missouri Agricultural Rankings Among States (Top 5 Rankings) 


Number of Farms 95,000 Die 
Hay Production 6.4 million tons a 
Beef Cows 2.04 million head 3" 
Rice Production 15.5 million cwt qin 
Goats 75,000 head 5 


The list above (Table 2) and the following rankings (Table 3) show Missouri's ability to be a leading 
producer of various crops and livestock: These rankings demonstrate the importance of Missouri to help 
feed, clothe, and fuel those beyond Missouri and the U.S. According to the same 2020 data above from 
the USDA National Statistics Service, Missouri is currently ranked among the top ten states for: 


Table 3, Missouri Agricultural Rankings Among States (Rankings 6-10) 


Turkey Production 16 million head 6 
Soybean Production 290.5 million bushels 6" 
Hogs Inventory 3.75 million head 6 
Cotton Production 684,000 bales 6" 
Cattle & Calves 4.3 million head 6" 
Hog Production 821,075 tons 7h 
Broiler Production 292.1 million head 9 
Corn Production 560.9 million bushels 9 
Horses & Ponies 85,000 head 10" 


Within the State of Missouri, crop production (grains and oilseeds) rank number 1 in value of sales 
followed by (2) cattle and calves, (3) poultry and eggs, (4) hogs and pigs, and (5) cotton. These and other 
commodity group rankings within Missouri are shown in Table 4. 


* USDA-NASS, QuickStats, 2020 
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Table 4, Ranking of Market Value of Agricultural Products Sold in Missouri (2017) 


Ranking of Market Value of Agricultural Products Sold in Missouri (2017 ) 


Nursery, greenhouse, floriculture, and sod 


Vegetables, melons, potatoes, and sweet potatoes 


Source: USDA (Census 2017) 2 Innovation 


Solutions 





2.2 Missouri Farm Demographics 


The Census of Agriculture defines a ‘farm’ as any operation that produces for sale at least $1,000 worth 
of agricultural commodities or would produce $1,000 worth of primary agricultural commodities for sale 
in a normal year. The definition is based on expected sales rather than ownership or various operating 
characteristics. In Figure 1 the number of farms in Missouri are grouped in two groups that reflect small 
farms, two groups that are mid-sized farms, and two groups that are larger farms. By these groupings, 
86% of farms in Missouri are small farms, 9% are mid-sized farms, and 5% are large farms. 


The two groupings of small farms (86% of farms) account for 11% of the value of ag products sold in 
Missouri. The two groups of mid-sized farms (9% of farms) account for 17% of ag products sold in 
Missouri. The two groups of large farms (5% of farms) account for 71% of ag products sold in Missouri. 
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Missouri Farms by Economic Class (2017) 
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Figure 1, Missouri Farms by Economic Class (2017) 


2.3 Missouri Cash Receipts 


Cash receipts from agriculture in Missouri, for the most part, have fluctuated between $8 billion and $10 
billion during the last decade (Figure 2). Receipts from soybeans (23%), cattle and calves (20%), corn 
(18%), hogs (9%), and broilers (8%) make up about 78% of total receipts from agriculture. While this 
fluctuates slightly year-to-year, depending on changes in prices and production, the overall contribution 
of these five commodities to Missouri agricultural revenues have been quite consistent (Figure 3). 
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Missouri Selected Agricultural Commodities Cash Receipts 
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Figure 2, Cash Receipts from Selected Missouri Commodities ($1,000 USD) 
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Missouri Selected Agricultural Commodities Cash Receipts Share 
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Figure 3, Cash Receipts Share of State Total (%) for Missouri Selected Commodities 


In 2019, total cash receipts from agriculture in Missouri was $9.347 billion (Figure 4). Soybean sales 
were $2.1 billion, cattle and calves receipts were $1.9 billion, corn receipts were $1.7 billion, hog 
receipts were $926 million, and broilers receipts were $707 million. Other commodities with more than 
$100 million in receipts were: turkeys ($341 million), cotton ($294 million), eggs (S219 million), dairy 
products ($205 million), hay ($194 million), and wheat ($128 million). 
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2019 Missouri Selected Agricultural Cash Receipts ($1,000 USD) 
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Figure 4, 2019 Missouri Selected Agricultural Cash Receipts ($1,000 USD) 


2.4 Missouri Crop Background 


Since 2002, acreage for the top 6 crops in Missouri has fluctuated between 12 million acres and 14 
million acres. Soybeans and corn account for nearly two thirds of the acres. Hay is produced on 20 to 
25% of crop acres. Cotton, sorghum, and wheat combined account for 6% to 8% of acres (Figure 5). 


% © N & OD & W 
PI STS IS S 


ee PP 4 
m HAY - ACRES HARVESTED 


16,000,000 


Acres 


Missouri Crop Acres 
14,000,000 
Si OS 


12,000,000 

10,000,000 

8,000,000 

6,000,000 

4,000,000 

2,000,000 
YoSSE ‘“ 
Ses SS SPL LM LM LS 


A S © y 
ca saat ns Corn Cotton M®Wheat &Sorghum 
Decision 


N Innovation 
Source: USDA-NASS Solutions 


Figure 5, Missouri Crop Acres 
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Crop yields in Missouri continue to trend upward. The largest yield gains have been seen in corn and 
soybeans (Figure 6). Corn yield is increasing 2.4 bushels per acre per year which is 1.7% per year, and 
soybean yield is increasing 0.8 bushels per acre per year which is 1.8% per year. Figure 7 shows annual 
production estimates for these same crops. 


Missouri Crop Yields 
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Figure 6, Missouri Crop Yields 


Missouri Crop Production 
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Figure 7, Missouri Crop Production (1,000 Bushels) 
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The value of Missouri crop production is dominated by the value of soybeans and corn. These two 
commodities now account for approximately 87% of all Missouri crop value (Figure 8). 


Missouri Crop Production, Value 
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Figure 8, Missouri Crop Production, Value ($1,000) 


2.5 Missouri Livestock and Poultry Background 
2.5.1 Cattle 


Cattle inventory in Missouri has generally been increasing since 2013. Missouri currently has 3.25 
million head of cattle inventory (Figure 9). Roughly 2 million of that inventory is beef cows (Figure 10). 
Cattle on feed inventory in 2021 is nearly 50% greater than it was in 2015 (Figure 11). The Missouri calf 
crop in 2020 was 1.9 million head (Figure 12). In 2020, Missouri cattle production (measured in pounds) 
was estimated at 1.343 billion pounds, and it was valued at $1.669 billion (Figure 13). When compared 
with the previous year, both volume and value of cattle production in Missouri were down 7% and 11%, 
respectively. 
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Missouri Cattle Inventory and Value 
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Figure 9, Missouri Cattle Inventory and Value 


Missouri Beef Cow Inventory 


2,500 

2,000 

a?) 

® 1,500 

_— 

z 

<= 1,000 

“1 

3 

=< 500 

= 
SE SS % oD © AY 

SY ay YY AY oY ay ay oY oY WD cv 

FF LLE EI LL I LIL LP IP LL LPL LS 


Decision 
Innovation 


NS Solutions 


m™ Beef Cows a 


Source: USDA-NASS 


Figure 10, Missouri Beef Cow Inventory 


Missouri Cattle on Feed Inventory 
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Figure 11, Missouri Cattle on Feed Inventory 
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Missouri Calf Crop 
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Figure 12, Missouri Calf Crop 


Missouri Cattle Production 
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Figure 13, Missouri Cattle Production 


11 


11107 Aurora Ave | Urbandale, 1A 50322 | 515.639.2900 | www.decision-innovation.com 


CN Decision 
G Innovation 

, WY Solutions 
As Figure 14 indicates in 2020 there were six counties’ in Missouri with more than 40,000 head of beef 


cows. The top three counties were Polk with 54,000 head, followed by Lawrence with 50,000 head and 
Texas with 47,000 head. 





Missouri Beef Cow Inventory per County (2020) 


2020 Beef Cow Inventory (1,000 Head) 
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Figure 14, Missouri Beef Cow Inventory per County (2020) 


2 A Note About 2020 Missouri County Data: The USDA’s Survey 2020 State level inventory data for hogs, broilers, 
and turkeys was distributed across counties based on the USDA’s 2017 Census of Agriculture county’s share of 
inventory for each of these species. For cattle data (beef cows and dairy cows), USDA’s 2020 published county data 
was used. For counties without published inventory data, USDA summarizes and publishes their values in “Other 
Counties.” Other Counties inventory was distributed among counties without reported data using their 
corresponding share of the 2017 inventory as published in the Census of Agriculture data. If a county did not have 
published data in 2017, “Operations by Size” data, published in the 2017 Census of Agriculture, was used as part of 
the estimation of such values. 
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2.5.2 Dairy 

There were two counties with more than 5,000 dairy cows in Missouri in 2020. The county with the 
most dairy cows in Missouri was Barry County with 5,700 head. Eleven counties had between 2,100 and 
4,600 dairy cows with another 16 counties that had between 1,000 and 1,700 dairy cows (Figure 15). 
State-wide there was an estimated decline of about 9.4% in dairy cow inventory from the 2017 census 





to 2020. 
Missouri Dairy Cow Inventory per County (2020) 
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Figure 15, Missouri Dairy Cow Inventory Per County (2020) 
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The number of grade A dairy farms in Missouri has declined every year since 2000 (Figure 16). The 

number of Manufacturing Grade dairy farms declined every year except 2007-2009 and 2014 when 

temporary, small increases were seen. 
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Figure 16, Missouri Commercial Dairy Farms, Grade A and Manufacturing Grade 


Missouri’s milk cow inventory has followed a downward trend since 2002 (see Figure 17). Inventories 
decreased from 140,000 head in 2002 to 75,000 head (down 46%). The share of Missouri dairy cow 
inventory to U.S. numbers fell from 1.5% in 2002 to 0.8% in 2021. 
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Figure 17, Missouri Dairy Cow Inventory 
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Missouri milk production has declined by about 46% from 2002 to 2021. The value of milk production 
has declined by approximately 20% since 2002 (see Figure 18). 
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Figure 18, Missouri Milk Production 


Missouri's milk production per cow per year reached its highest volume in 2005 at 16,026 pounds per 
cow. Since then, milk production per cow has declined and by 2020 the annual production per cow was 
estimated at 14,276 pounds, about the same milk volume produced per cow in 2002 (14,204 pounds per 
cow) (see Figure 19). 
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Figure 19, Missouri Milk Production Per Cow 
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2.5.3 Hogs 


Based on Missouri 2020 county data, the county with the largest number of hogs was Sullivan County 
with 389,201 head (Figure 20Error! Reference source not found.). Knox County was in second place in 
terms of number of hogs with 291,828 head. In third place was Daviess County with 231,775 head. At 
the state level, 2020 hog inventory was up 19% from the 2017 census. 


Missouri Hog Inventory by County (2020) 
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Figure 20, Missouri Hog Inventory by County (2020) 
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Missouri hog inventory is increasing over time. The inventory of market hogs is increasing slightly faster 
than the inventory of swine breeding stock (see Figure 21). The value of hog production in Missouri 
peaked in 2014 at slightly more than $1.1 billion and has declined to less than $800 million as the price 
of hogs has declined (see Figure 22). 
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Figure 21, Missouri Hog Inventory 
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2.5.4 Poultry 
2.5.4.1 Broilers 


2020 data indicates Missouri had three counties with broiler inventory above 6 million head, with Barry 


County at the top with 12.622 million head. At the same time, McDonald and Newton Counties had 


7.816 million head and 6.306 million head, respectively. The state also had five counties with inventories 


between 2.448 million head and 6.608 million head (see Figure 23). 





Missouri Broiler Inventory by County (2020) 
2020 Broiler Inventory (1,000 Head) 
= 12,622.0 
ATCHISON ee isla iota SCHUYLER: scorLani 
MERCER Di al CLARK 
te 10.8 
a.1 
cg SULLA ADAIR 
HOLT - GRUNDY aa 0.3 RNC LEWES. 
10 De O.1 03 
ANDREW 
na OAWIESS 
DEKALB o4 me 
B52 ae RIACON 
“ati LIS INGSToed a2 2 SHELBY HAAN 
Os : O.1 ao 
BUCHAN AM CALDWELL 
: CUNTOM n3 
32.3 é L5 
CHARITON MONROE ap 
PLATTE CARROLL O.. RANDOLPH O65 
= i : 
place F D5 
nl Chay a a.0 PIKE 
10.8 | ae 
ALIDRAIM 
SALINE HOWARD 03 
LAFAYETTE 216 108 LINCOLN 
JACKSON 21.6 BME O.1 
215 a1 MOMTO ORME, 
i D2 
COOPER CALLAWAY 
sahil PETTIS. 5 41 
eee Pa EL ST. LOUIS 
oz 
— 62.6 
be a OSAGE 
MORGAN a2 oc. RANKIN 
HENRY saatiaa§ : O32 ces 
are SENTON 
BATES JEFFERSON 
TE 1,624.4 PAILLER 1.5 
a1 Mis AES 
au 
ST OLA CAMDEN 
1 ae ee CRAWFORD wasHiNGTON 
bl STE. 
VERNON a1 PHELPS sii a 
PULGS Ft! 13 aie 
o4 : ST. 
bt FRAN. PERRY 
32.3 GALS LACLEDE a2 
s 1793 2 , 
sen DO 8 8©6MADISON 
0.2 DADE 0.0 CAPE 
, re Sage GHRAR DEAL 
2 GREENE WEBSTER = WRIGHT Bi BCH LIMGER 
ae ae x sa SHAMIM = 
wy eer WAYNE 
a3 aoe SCOTT 
= a,724.7 
DOUGLAS CARTER 
a1 STOODARD rates 
HOWELL _ : 
o7 ene BLITLER 
OZARK , ear RIPLEY 
a0 ‘ 6210 NEW MADD 
] " an | 
Source: 2020 County estimates based on USDA data (2017 Census of Agriculture and 2020 Survey data) fae hot 
adie 
PERASCOT 
DUNKL 


Figure 23, Missouri Broiler Farms by County (2017) 
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Broiler production in Missouri is increasing over time. The value of broiler production in Missouri 
peaked in 2014 and has declined moderately since then as the price of broiler meat has gone down (see 





Figure 24). 
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Figure 24, Missouri Broiler Production 
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Turkeys 
2020 Missouri turkey inventory was mostly concentrated in the southwest portion of the state and in 


the central area of Missouri. Lawrence County had the largest turkey inventory with 1.268 million head 
followed by Morgan County with 935,148 head. Four counties in Missouri had more than 500,000 head 


but fewer than 850,000 head (see Figure 25). 
Missouri Turkey Inventory by County (2020) 
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Figure 25, Missouri Turkey Inventory by County (2020) 
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The value of turkey production increased in Missouri from 2003 through 2016, then declined for two 
years before increasing again (see Figure 26). Turkey production in Missouri has been relatively stable 
since 2003 with approximately 600 million pounds of turkey meat being produced annually. 


Missouri Turkey Production 
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Figure 26, Missouri Turkey Production 
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2.5.3 Horses 

The number of farms in Missouri that reported having equine inventory declined in 2012 and again in 
2017. The equine inventory in Missouri reported by USDA has declined from nearly 140,000 head in 
2007 to slightly more than 80,000 in 2017 (see Figure 27). 


Missouri Equine Farm Numbers and Inventory 
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Figure 27, Missouri Equine Farm Numbers and Inventory 
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2.6 Missouri Livestock, Meat and Poultry Processing 


There are 217 facilities in Missouri that either slaughter or process livestock, meat or poultry. Of these, 
161 are federally inspected and 56 operate under state inspection (Figure 28). 


Missouri Livestock, Meat & Poultry 
Processing Facilities 
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Figure 28, Missouri Federally Inspected Meat and Poultry Processing Plants 
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Across the state of Missouri, there are 5 beef-only slaughter facilities, 2 pork-only slaughter facilities, 9 
chicken-only slaughter facilities, 2 turkey-only slaughter facilities, 2 poultry slaughter facilities, 90 multi- 
species (beef, hogs, lambs & sheep, and/or goats) slaughter facilities, and 107 facilities that do further 
processing of meat and/or poultry products (Figure 29). 


} 
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Figure 29, Livestock and Poultry Slaughter and Meat Processing Facilities? (by species) 


3 Plants designated as cattle, chicken, hogs and turkey are dedicated plants; those designated as Poultry may 
process more than one poultry species. All plants may do some processing. Those listed as “Further Processing” 
may process more than one species but do not slaughter. 
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Missouri has 465 grade A and 178 manufacturing grade dairy farms along with 36 grade A and 


manufacturing grade processing plants. Missouri also has several cheese and ice cream manufacturing 
facilities (see Figure 30). 


Missouri Milk and Dairy Products Processing Facilities ~*~ 
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Figure 30, Missouri Milk and Dairy Product Processors 
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2./ Grain Elevators, Feedmills and Grain Processors 


There are 443 grain elevators and 338 feedmills in Missouri with 152 of the feedmills co-located with a 
grain elevator. There are 20 licensed petfood manufacturers in Missouri. There are 4 large oilseed 
processors in Missouri, fewer than five small processors, and several companies that further process 
soybean oil and other vegetable oils into a variety of food products. There are seven wheat milling 
operations in Missouri and one oat milling facility (see Figure 31). 
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Figure 31, Missouri Grain Elevators, Feedmills, and Grain Processors 


2./.1 Missouri Ethanol and Biodiesel Production Capacity 

Missouri's current annual ethanol production capacity is estimated at 315 million gallons distributed 
among 6 plants, with capacity ranging from 21 million gallons to 68 million gallons (Figure 32). Most of 
the plants are in the northern part of the state. Based on the annual capacity estimated, Missouri 


ethanol plants could process up to 112 million bushels of corn and produce an estimated 856,250 tons 
of distiller’s grains. 


Missouri annual biodiesel production capacity was estimated at 243 million gallons distributed among 7 
plants, with capacity ranging from 5 million gallons to 56 million gallons (Figure 32). The western side of 
the state has the majority of the biodiesel production in Missouri. 
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Figure 32, Missouri Ethanol and Biodiesel Plants 


2./.2 Missouri Ethanol and Biodiesel Production 

Missouri produces significant volumes of both ethanol and biodiesel. National and state ethanol and 
biodiesel production has been supported by the Renewable Fuel Standard (RFS) Program. The RFS is a 
national program that has expanded the U.S. renewable fuels sector. The RFS was created under the 
Energy Policy Act of 2005 (EPAct) and later amended by the Energy Independence and Security Act of 


2/ 
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2007 (EISA)*. The RFS was created to reduce greenhouse gas (GHG) emissions while reducing 
dependence on imported oil. 


22.1 Ethanol 

Data from the U.S. Energy Information Administration (EIA) and the U.S. Department of Agriculture 
(USDA) indicate that in 2019 Missouri produced 277 million gallons of ethanol and accounted for about 
1.8% of U.S. total ethanol production (15.778 billion gallons), placing the state as the 13" largest ethanol 
producer in the U.S. 


Since 2007, Missouri ethanol production has increased and has followed, for the most part, an upward 
trend. Missouri’s production in 2019 was 1.7 times higher than the level in 2007 (161 million gallons) 
(see Figure 33). Despite the increase in ethanol production, Missouri’s production share of U.S. ethanol 
production has declined (from about 2.5% in 2007 to about 1.8% in 2019) as other states have expanded 
their production as well. 


Missouri Ethanol Production and Share of U.S. Production 
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Figure 33, Missouri Ethanol Production and Share of U.S. Production 


* Overview for the Renewable Fuel Standard (https://www.epa.gov/renewable-fuel-standard-program/overview- 
renewable-fuel-standard) 
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2./ 22 Biodiesel 

Based on data from EIA, since 2016 Missouri is the third largest producer of biodiesel in the U.S. In 2019 
Missouri produced 198 million gallons of biodiesel, representing about 11.5% of total U.S. biodiesel 
production (1.725 billion gallons). Missouri biodiesel production in 2019 was 5.3 times higher than in 
2007 (37 million gallons). The share of Missouri biodiesel production has increased from 7.6% in 2007 to 
11.5% in 2019. Biodiesel production in the state has fluctuated throughout this period but overall has 
followed an increasing trend (see Figure 34). 


Missouri Biodiesel Production and Share of U.S. Production 





250 14.0% 
nm 
5 wor NN 12.0% 
‘a 200 A ‘ = 
e Nn e = "a= a 
5 ¢ NN ? 10.0% 
= 150 Ph = 
c y, 8.0% 2 
o a! 
= A = 
i wi 
= 6.0% 
0 100 ) : 
& 
4.0% 
50 ) 
i 2.0% 
. ) ) r - 0.0% 
S Pr PM DP wr wh 2 re Pn KY WP WD? OS 
SLL KKXKXK KKM KL KK KM 
mes MO Biodiesel Production @ @ @ VIO Share of U.S. Production 
Source: EIA ™) saan 
2020*= DIS estimates based on sourced data at the national level. & Solutions 


Figure 34, Missouri Biodiesel Production and Share of U.S. Production 


2.4203 Missouri Ethanol Gross Production Margin (Corn Crush Spread) 

The Gross Production Margin (GPM) is a dollar value estimated as the difference between the combined 
sales value of ethanol and co-products (distillers dried grains with solubles (DDGs) and distillers corn oil 
(DCO)) that can be extracted per bushel of corn and the cost of corn. GPM is an important decision- 
making metric, as ethanol producers often use it to hedge the purchase price of corn and the sales of 
ethanol and co-products. GPM highlights the contribution of ethanol co-products to ethanol plant 
profitability. DDGs and DCO are valuable inputs in the livestock and biodiesel industries, respectively. 
This measure presents opportunities for speculators because the spread relationship between corn, 
ethanol, and co-products changes over time. 


Missouri dry-mill ethanol plants’ gross margins were calculated assuming ethanol yield of 2.80 gallons 
per bushel, 17 pounds of DDGs per bushel and 0.75 pounds of DCO per bushel of corn. Missouri price 
data (yellow corn, ethanol, DDGs (10% moisture), and DCO) was sourced from the Livestock Marketing 
Information Center (LMIC) (compiled from USDA). 
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Table 5 shows Missouri’s ethanol GPM estimated for April’s second week of 2017 to 2021. The second 

week of April in 2020 had the lowest Missouri’s ethanol GPM among the periods compared, with the 

value of ethanol down 30.4% to $2.06/bushel compared with the cost of corn ($2.96/bushel) during that 

week. Ethanol prices were down with the decline in gasoline demand and therefore caused a decline in 

ethanol demand resulting from the COVID-19 pandemic. Adding the value of DDGs and DCO resulted in 

GPM of $1.05/bushel, hence the importance of ethanol co-product market on ethanol plant profitability. 

Ethanol demand began to improve as the initial shock of the pandemic subsided. By April 09, 2021, corn 

price was still above ethanol sales value by a margin of $0.44/bushel. With the added sales value of 


DDGs and DCO, ethanol GPM ended at $1.76/bushel up 67% from the previous year, but down 5% from 
April 05, 2019. 


Note that Missouri’s values per bushel and GPM were based on the average of lowa and Nebraska prices 
for corn, ethanol, DDGs, and DCO. 


Table 5, Missouri Weekly Ethanol, DDGs and DCO Sales Values per Bushel of Corn, Corn Cost, and Gross Production Margin in 
Mid-April 2017-2021 


04/14/17 04/13/18 04/05/19 04/10/20 04/09/21 


MO Ethanol Price at the Plant ($/gal) $1.55 $1.38 $1.35 $0.74 $1.86 
Ethanol Yield (gal/bu) 2.8 2.8 2.8 2.8 2.8 
Ethanol Value ($/bu) $4.33 $3.85 $3.78 $2.06 $5.19 
MO DDGs (10% moisture) ($/ton) $98.48 $156.50 $151.75 $203.75 $211.25 
DDGs Yield (Ibs./bu) 17 17 17 17 17 
DDGs Value ($/bu) $0.84 $1.33 $1.29 $1.73 $1.80 
MO DCO (cents/Ib) 27.35 23.38 25.25 28.75 53.50 
DCO Yield (Ibs/bu) 0.75 0.75 0.75 0.75 0.75 
DCO Value ($/bu) $0.21 $0.18 $0.19 $0.22 $0.40 
Combined Ethanol + DDGS+ DCO Values ($/bu) $5.37 $5.36 $5.26 $4.01 $7.39 
MO Yellow Corn Price at the Plant ($/bu) $3.31 $3.58 $3.41 $2.96 $5.64 
MO Ethanol Gross Production Margin (Corn Crush 

Value) ($/bu) $2.06 $1.77 $1.85 $1.05 $1.76 


‘Source: DIS estimates based USDA data compiled by LMIC 


Decisio 


DDGs= Distillers dried grains with solubles. DCO= Distillers corn oil CS mee 
Missouri's values per bushel and GPM were based on the average of IA and NE prices for corn, ethanol, DDGs and DCO. 
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2.8 Missouri Breweries, Distilleries and Wineries 


The brewery, distillery, vineyard and winery industries of Missouri continue to grow and provide 
avenues for adding value to Missouri commodities. According to the latest data from the U.S. Treasury”, 
Missouri has 219 licensed and federally bonded® breweries in the state, 215 would be microbreweries 
and/or brewpubs, 3 are regional breweries and 1 is an international brewery. 


Breweries, Distilleries and Wineries 





Missouri Breweries, Wineries and Distilleries 
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Figure 35, Missouri Breweries, Distilleries, and Wineries 


According to the most recent Brewers Association data release (2020), Missouri ranks 20th in the 
country for the number of craft breweries. Missouri craft brewers produced 327,971 barrels of beer in 


> https://www.ttb.gov/foia/list-of-permittees 


© The federal brewer’s bond is one of the two bonds a brewer is asked to obtain when opening a brewery. The 
other bond, which is not always mandatory, unlike this one, is a local brewer’s bond in each state. Its amount and 
conditions may vary according to state regulations. https://www.craftbrewingbusiness.com/business- 
marketing/brewery-licensing-bonding-process-guidance/ 
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2020’. Missouri has 308 licensed and bonded wineries® and about 400 vineyards producing 971,031 
gallons of wine per year’. In addition, the most recent data from Alcohol and Tobacco Tax and Trade 
Bureau of the U.S. Department of Treasure reflects 94 active distilleries., 


U.S. Number of Breweries (Through June 30, 2021) 
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Figure 36, U.S. Number of Breweries (Through June 30, 2021) 


7 https://www.mocraftbeer.com/mo-craft-beer-facts.html 
8 https://www.ttb.gov/foia/list-of-permittees 
? https://en.wikipedia.org/wiki/Missouri_ wine 
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® 
As shown in Figure 37, the number of breweries in Missouri has substantially increased since 1991. Since 
2009 the increase in the number of breweries in the state has followed a continuous growing trend. 


Missouri's number of breweries by June 2021 was 4.7 times higher than the number of breweries in 
2009 (47 breweries). 
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Figure 37, Missouri Number of Breweries 


As reported by the U.S. Department of the Treasury- Alcohol and Tabacco Tax and Trade Bureau, as of 
June 2021 there were 16,153 bonded wine producers in the U.S. California has the most bonded wine 
producers than any state at 5,940. At a distant second and third places, in terms of number of bonded 


wine producers, are the states of Washington and Texas with 1,374 and 919 producers, respectively (see 
Figure 38). 


U.S. Bonded Wine Producers (Through June 30, 2021) 
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Figure 38, U.S. Bonded Wine Producers (through June 30, 2021) 
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The number of wine producers in Missouri was estimated at 308 in June 2021, which was up 50.2% from 
2015 (122 producers). Overall, the number of wine producers has considerably expanded since1999, 
when the state had only with 48 wine producers (see Figure 39). 
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Figure 39, Missouri Number of Wine Producers 


According to the Missouri Department of Public Safety, the excise tax collections from the sales of 
liquor, beer, and wine reached about $41 million in 2020, up from $39.7 year-over-year (see Figure 40). 
Missouri excise tax rates ranges from $2.00/gallon of liquor to $0.06/ gallon of beer sold. The excise tax 
for wine is equal to $0.42/gallon sold. About 67% of tax collected is from liquor, followed by tax 
collected from beer (18%) and the remainder is from sales of wine (15%). In terms of gallonage, the 
number one product sold in Missouri is beer, with 82% of total gallons sold. On average, from 2017 to 
2020 the annual sales of beer were estimated at 124.4 million gallons, followed by 14.9 million gallons 
of wine. The annual volume of liquor sold in Missouri was 12.8 million gallons, on average, during the 
last four years (see Figure 41). Gallonage was estimated by applying the corresponding excise tax rate 
(as described above) to each type of alcoholic beverage. 
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Missouri Revenue Collections: Liquor, Beer, and Wine 
(For Fiscal Year Ended in June, Million USD) 
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Figure 40, Missouri Revenue Collections: Liquor, Beer, and Wine (For Fiscal Year Ended in June, Million USD) 


Missouri Taxed Gallons: Liquor, Beer, and Wine 
(For Fiscal Year Ended in June, Million Gallons) 
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Figure 41, Missouri Taxed Gallons: Liquor, Beer, and Wine (For Fiscal Year Ended in June, Million Gallons) 
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2.9 Missouri Forestry Background 


At the time of the first forest inventory in 1947, the area of forest land in Missouri was estimated to be 
15.2 million acres (see Figure 42). Forest land area reached an all-time low in 1972 at 12.9 million acres. 
Since 1972 the area of forest land has steadily increased. Although the most recent survey shows a 
decrease of less than 1 percent, the area of forest land remains stable at 15.4 million acres. 
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Figure 42, Area of forest land and Timberland in Missouri, 1947-2017 


Timberland area is currently estimated at 14.8 million acres, or 96% of total forest land. Two percent of 
forest land is on public land that is reserved from timber production. One percent is considered 
unproductive (unable to produce 220 cubic feet per acre per year). For context, the total area of land in 
Missouri is 44.6 million acres, making 34 percent of the state forested”. 


Eighty percent of the forest land in Missouri is in the oak/hickory forest type. Nearly 8 million acres of 
that group is in the large diameter stand-size class. The other prominent forest-type groups in Missouri 
are elm/ash/cottonwood, oak/pine, eastern red cedar, and loblolly/shortleaf pine. 


Forest land in Missouri is 82% privately owned (Figure 43). Twelve percent is federally owned with the 
bulk of that (10%) belonging to the Mark Twain National Forest. State and local government ownership 
accounts for the remaining 6%. 


10 https://www.fs.fed.us/nrs/pubs/ru/ru_fs146.pdf 
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Figure 43, Forest Land Area by Ownership Class (2014) 


The most numerous tree species in Missouri continues to be eastern red cedar (Table 6). The number of 
redcedar trees increased by 4 percent from 2012 to 2017. The number of white oak trees has decreased 
by 3 percent since 2012, but it continues to be the most voluminous species, and its volume increased 
by 1 percent. Overall net volume of trees increased on timberlands by 2.7% from 2012 to 2017. This 
was true for most individual species as well. Notable exceptions were northern red oak and scarlet oak 
which experienced decreases of 7.3% and 19.3%, respectively. 


Table 6, Number of Trees, Net Growth, Mortality and Removals of Growing-stock Trees on Timberland, 2017 


Number of Trees, Net Growth, Mortality and Removals of Growing- 
stock Trees on Timberland, 2017 


Net Growth Mortality Removals 
(million ft3/yr | (million ft3/yr) |(million ft3/yr) 
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3 Economic Contribution Methodology 


The 2021 Economic Contribution Study of Missouri Agriculture and Forestry was completed with a 
combination of the 2019 Missouri IMPLAN dataset, data from the USDA 2017 Census of Agriculture and 
other USDA/National Agricultural Statistics Service (USDA/NASS) sources. The IMPLAN modeling system 
and Microsoft Excel were used for calculating and tabulating the results of this analysis. Results, shown 
as 2020 values throughout this report, are presented using these common economic modeling terms: 


e Sales (Output) 
o The broadest measure of economic activity — sometimes referred to as “output” 
e Value Added 
o Sales (output) minus the cost of inputs 
e Employment (Jobs) 
o Ameasure of job positions without regard to whether they are full-time equivalents 
e Household Income 
o Income from all sources that accrues to individuals as payment for personal 
employment (earnings or labor income), payment for ownership interests or capital 
provision (dividends, interest and rents), or as transfer payments (payments to 
individuals for which nothing is offered in return). Household Income makes up a 
portion of Value Added. 


3.1 Defining Agriculture and Forestry 


When completing an economic contribution study, there are generally questions as to what economic 
activity up and down the value chain should be included for a particular industry. Outlined below is the 
process used in this study for defining agriculture; the same guidelines have been applied to the forestry 
industry. 


There is usually considerable discussion regarding the blurred lines between production agriculture, 
processing, and retail, and how agriculture should be defined. Agriculture can be defined as: 1) including 
only farm-level production, 2) including farm-level production, input manufacturing, and food 
processing, or 3) from the “farm to fork” perspective, which would also include distribution, restaurants, 
and retail. 


To strike middle (and defensible) ground between including more than just farm level production and 
seeking to attribute excess economic activity to the agriculture industry, this analysis includes 
production agriculture plus the first round of value added to the process. For example, in addition to the 
production of livestock and poultry, we have also included the industries that process them (i.e., 
production, processing, slaughtering, and rendering). As mentioned, we have followed this same pattern 
of analyzing other agricultural industries (e.g., crops), forestry production and further processing 
(sawmills, etc.) 


Using the above rationale as a guide, the IMPLAN models were created and analyzed using the 
recommended methodology for a Multi-Industry Contribution Analysis. The IMPLAN modeling system 
uses more than 20,000 industries and classifies them according to the North American Industry 
Classification System (NAICS) and groups them into 546 industries. There were 103 IMPLAN sectors 
identified for this analysis to represent agriculture, forestry, and related economic activities in the State 
of Missouri (see Appendix A, IMPLAN Aggregation Scheme). 
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3.2 Economic Impact Study versus Economic Contribution Study 


The term “Economic Impact Study” implies a change has taken place within a local economy. The change 
in a local economy typically comes from one of the following sources: 


e Entrance/departure of a new business or industry 
e Expansion/contraction of an existing business or industry 


While estimating a change (economic impact study) such as the entrance or departure of industry 
activity is a worthwhile endeavor in many instances, this is not how the contribution of the agriculture 
and forestry sectors in this analysis were estimated. This analysis is an effort to evaluate the structure of 
existing industries within an existing economy. As a result, shocking the economy to create or eliminate 
parts of the industry is not appropriate. For that reason, this study is called an “economic contribution 
analysis’; in other words, we are interested in understanding what Missouri agriculture currently 
contributes to the overall economy. This is a key difference from what is traditionally termed an 
“economic impact study”. With a contribution analysis, the sum of individual industry estimates will 
never differ from the total of what actually exists in a given study area. 
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4 Economic Contribution Study Results 


4.1 State Level Results 


The 103 IMPLAN sectors identified for this study were aggregated into four main categories to provide 
an overview of the economic contribution of these industries. These aggregated industries are: 


e Crops 

e Livestock 

e Forestry 

e Processing & Other Agriculture 


Further details on the industries included in each of these categories are shown in the ‘Detailed State 
Results’ section of the report and also in Appendix A, IMPLAN Aggregation Scheme. 


4.1.1 State Value Added 


Total value added refers to the portion of total sales that actually created additional value from the 
economic activity in an area and/or industry and is an accurate indicator of the ability of an industry to 
improve economic prospects in a given area. Total value added for an industry represents the value of 
the industry’s total sales minus the value of any inputs used in the production process from other 
industries. Key components of value added are employee compensation (hired labor) and proprietor’s 
income (self-employed), which is collectively known as ‘household income’. 


Figure 44 shows Missouri's total value added broken out by industry. The agriculture and forestry 
industries and related economic activity contribute significantly to the Missouri economy with $34.9"? 
billion in value added, which is 10% of the state’s total. Of this amount, Crops contribute $5.4 billion 
(2%), Livestock $9.5 billion (3%), Other Agriculture $15.0 billion (5%), and Forestry 4.9 billion (1%). 


The $34.9 billion in value added contributed by agriculture and forestry rank it as the 4" largest industry 
by this measure, behind just Services ($78.4 billion), Manufacturing ($71.5 billion), and Government 
(S56.8 billion). The agriculture and forestry industry is larger in terms of value added than industries 
such as Construction ($32.9 billion), Transportation ($9.1 billion), and Mining ($2.1 billion). 


11 Totals throughout the report may not sum due to rounding. 
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Missouri Total Value Added ($ Billion) 
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Figure 44, Missouri Value Added Summary 


4.1.2 State Jobs 


Job numbers represent an estimate of the number of positions (jobs) currently filled in an area or 
industry. The estimates provided here originate from the state level IMPLAN input-output model. Jobs 
include positions whether they are full or part-time, so care must be used in making comparisons. “Jobs” 
does not count positions that are unfilled. 


The agriculture, forestry, and related industries in Missouri contribute a large number of jobs to the 
economy with more than 456,000 jobs, which is 12% of Missouri’s total (Figure 45). Of this amount, 
81,095 jobs come from Crops, 155,425 come from Livestock, 167,409 come from Other Agriculture, and 
52,690 come from Forestry. 
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Figure 45, Missouri Jobs Summary 
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4,1.3 State Output 


Total output (sales) refers to the total value of all production or sales of the identified industries within a 
study area. This is a total number that does not make deductions for the cost or origination of inputs 
that were used in the production process, which means that there is some double counting that occurs 
with this measure of economic activity. 


The agriculture, forestry, and related industries contribute a significant amount to Missouri’s economy 
in terms of output with a contribution of $93.7 billion, as shown in Figure 46. Only manufacturing 
(S186.6 billion) and services ($131.9 billion) contribute more in terms of output. Of the $93.7 billion 
contributed by agriculture and forestry, $15.6 billion comes from Crops, $29.7 billion from livestock, 
$37.3 billion from other agriculture, and $11.2 billion from Forestry. 


Missouri Total Output ($ Billion) 
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Figure 46, Missouri Output Summary 


4,1.4 State Household Income 

Household income is defined as income from all sources that accrues to individuals as payment for 
personal employment (earnings or labor income), payment for ownership interests or capital provision 
(dividends, interest, and rents), or as transfer payments (payments to individuals for which nothing is 
offered in return). 


The agriculture, forestry, and related industries in Missouri contribute $31.8 billion in household 
income. Of this amount, $8.7 billion is contributed by Livestock, $4.5 billion by Crops, $4.7 billion by 
Forestry, and $13.8 billion by Other Agriculture (Figure 47). 
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Figure 47, Missouri Household Income Summary 


4.2 Detailed State Results 


Section 4.1 showed the state level results by the four major categories: Crops, Livestock, Forestry and 
Other Agriculture. The following section shows the results by industry within each of the three major 
agriculture categories. This is done to show which specific industries are major contributors. Please note 
that goods and services used by the agriculture industry to operate (i.e., banking and insurance) are not 
specifically shown, but they are embedded as required inputs for the agriculture industry and related 
economic activities. 


4,2.1 Crops 


The Crops category includes industries such as grain and oilseed farming, as well as crop food processing 
industries. The total value added contribution to the Missouri economy from Crops was S5.4 billion 
(Figure 48). Of this amount, crop production makes up a majority of this contribution with a total of 
around $2.9 billion, while crop processing makes up the remaining amount of around $2.5 billion. This 
category includes activities such as flour milling, soybean processing, and breakfast cereal 
manufacturing. A total of 81,095 jobs are derived from industries in the crops category (Figure 49). Of 
this amount, 20,488 are derived from grain production, 14,321 from oilseed production, 19,324 from 
other crop production, and 27,052 from crop processing. 
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Figure 48, Economic Contribution of Missouri's Crop Industries - Value Added 
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Figure 49, Economic Contribution of Missouri's Crop Industries - Jobs 


4.2.2 Livestock 


The Livestock category includes industries such as beef cattle production, hog production, dairy cattle, 
poultry production (layers (egg production), broilers and turkeys), meat/poultry processing rendering, 
and more. The total value added contribution to the Missouri economy from these industries was $9.5 
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billion (Figure 50). The largest subcategory is meat processing with $5.9 billion in value added, which 
demonstrates the importance of processing to the value chain. 


Livestock production and related economic activity also accounted for 155,425 jobs in Missouri (Figure 
51). Of this amount, nearly 100,000 jobs are from meat processing, 22,257 from dairy processing, 16,405 
from cattle production, 10,328 from hogs and other livestock, 6,060 from poultry, and 428 from dairy 
farms. 
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Figure 50, Economic Contribution of Missouri's Livestock Industries - Value Added 
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Figure 51, Economic Contribution of Missouri's Livestock Industries - Jobs 
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4.2.3 Other Agriculture 

The Other Agriculture category includes industries such as animal feed production, farm machinery and 
equipment manufacturing, ethanol production, dog and cat food manufacturing, veterinary services, 
many food manufacturing industries and more. These other agricultural industries contributed a total of 
$15.0 billion in value added to Missouri’s economy, as shown in Figure 52. 


The industries in the Other Agriculture category also accounted for 167,409 jobs (Figure 53). Other Food 
Processing contributed the most with 73,447 jobs, followed by agriculture chemical and fertilizer 
manufacturing with 37,409 jobs and animal and pet food manufacturing with 37,078. Agriculture 
support rounds out the category with a contribution of 19,475 jobs. 


Missouri Total Value Added From Other 
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Figure 52, Economic Contribution of Missouri's Other Agriculture Industries - Value Added 
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Figure 53, Economic Contribution of Missouri's Other Agriculture Industries - Jobs 
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4.3 County Level Results 


The results presented so far in this report have been focused on the state level; however similar 
analyses have been performed for all of Missouri’s 114 counties and the independent city of St. Louis. As 
one would expect, the contribution of agriculture varies widely, not just in terms of total contribution, 
but the degree to which some counties are more or less reliant upon agriculture in terms of the four 
primary measures of economic activity (value added, jobs, output, and household income). While there 
is variation across counties, a county that is very reliant upon agriculture in terms of value added is also 
more likely to be reliant upon agriculture in terms of jobs, output, and household income. 


4.3.1 County Value Added 


Figure 54 shows the ten counties with the greatest value-added contributions from agriculture, forestry, 
and related industries. The City of St. Louis has the largest value added contribution of $4.7 billion. 
Jackson, St. Louis, and Jasper counties all have value added contributions of more than $2 billion. 


Top Counties, Value Added Derived from All 
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Figure 54, Top 10 Counties, Value Added from Agriculture and Forestry 


The counties that derive the largest share of their total value added from agriculture, forestry, and 
related industries include Sullivan, McDonald, Ralls, and New Madrid. All of these counties derive a 
majority of their total value added from agriculture and forestry, as shown in Figure 55 below. 
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Figure 55, Top 10 Counties, Percent of Total Value Added from Agriculture and Forestry 


Figure 56 shows the number of counties that derive certain ranges of shares of value added from 
agriculture and forestry economic activity. A total of 14 counties derives at least 40% of their total value 
added from agriculture, forestry, and related industries, while 66 counties derive at least 20%. 
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Figure 56, Percent of Value Added Derived from Agriculture and Forestry 


Figure 57 shows the amount of value added derived from agriculture, forestry, and related industries for 
each of Missouri’s counties. The percent of each county’s total value added that is derived from 
agriculture, forestry, and related industries is shown in Figure 58. See section 8.1 for detailed value- 
added maps for crops, livestock, other agriculture, and forestry. 
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Figure 57, Value Added Derived from All Agriculture and Forestry (by County) ($M) 
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Figure 58, Percent of Total Value Added Derived from All Agriculture and Forestry (by County) 
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4,3.2 County Jobs 


Figure 59 shows the ten counties with the greatest number of jobs within agriculture, forestry, and 
related industries. The City of St. Louis derives the greatest number of jobs from these industries with 
28,835. Jackson, St. Louis, Jasper, Greene, and Buchanan counties all derive more than 20,000 jobs from 
agriculture and forestry. 
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Figure 59, Top 10 Counties, Jobs from Agriculture and Forestry 


Sullivan County is the most reliant on agriculture, forestry, and related industries in terms of jobs, with 
nearly 90% of the county’s jobs being derived from these industries (Figure 60). The top 10 counties all 
derive more than 45% of their total jobs from agriculture, forestry, and related industries. 
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Figure 60, Top 10 Counties, Percent of Total Jobs from Agriculture and Forestry 
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Figure 61 summarizes a more complete picture of the presence of agriculture, forestry, and related 
industries in Missouri at the county level. As shown, there are 82 counties that derive more than 20% of 
their local jobs from agriculture, forestry, and related industries. At the state level, 12% of jobs are 
derived from these industries. 
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Figure 61, Percent of Jobs from Agriculture and Forestry 


Figure 62 shows the total number of jobs derived from agriculture, forestry, and related industries for 
each of Missouri’s counties. On a percentage basis, the total jobs derived from these industries for each 
of Missouri’s counties are shown in Figure 63. See section 8.2 for detailed county jobs maps for crops, 
livestock, other agriculture, and forestry. 
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Figure 62, Jobs Derived from All Agriculture and Forestry (by County) 
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Figure 63, Percent of Total Jobs Derived from All Agriculture and Forestry (by County) 


4,3.3 County Output 


Figure 64 shows the top 10 counties in terms of output from agriculture, forestry, and related industries. 
The City of St. Louis has the highest output contribution from these industries with $11.1 billion. 
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Figure 64, Top 10 Counties, Output from Agriculture and Forestry 
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Figure 65 shows the counties that most heavily rely on agriculture, forestry, and related industries. As a 
portion of their county output, Sullivan, Ralls, and McDonald counties all derive more than 80% of their 
output from agriculture and forestry, while all counties in the top 10 derive at least a majority of their 
output from these industries. 
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Figure 65, Top 10 Counties, Percent of Total Output from Agriculture and Forestry 


Figure 66 shows the amount of output derived from agriculture, forestry, and related industries for each 
of Missouri’s counties. The percent of each county’s total output that is derived from agriculture, 
forestry, and related industries is shown in Figure 67. 
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Figure 66, Output from Agriculture and Forestry (by County) (SM) 
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Figure 67, Percent of Total Output from Agriculture and Forestry (by County) 


4,3.4 County Household Income 
Figure 68 details the top 10 counties in terms of household income derived from agriculture, forestry, 
and related industries. The City of St. Louis and Jasper, St. Louis, and Jackson counties all have a 


household income contribution of more than $2 billion from these industries. All counties in the top 10 
had a household income contribution of more than $600 million. 
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Figure 68, Top 10 Counties, Household Income from Agriculture and Forestry 
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Figure 69 depicts the ten counties that derive the greatest share of their household income from 
agriculture, forestry, and related industries. Sullivan (90%), McDonald (71%), Ralls (65%), Saline (52%), 
and New Madrid (50%) counties all derive a majority of their household income from agriculture and 
forestry, while the remaining counties in the top 10 all derive at least 40% from these industries. 
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Figure 69, Top 10 Counties, Percent of Total Household Income from Agriculture and Forestry 


Figure 70 shows the amount of household income derived from agriculture, forestry, and related 
industries for each of Missouri’s counties. The percent of each county’s total household income that is 
derived from agriculture, forestry, and related industries is shown in Figure 71. 
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Figure 70, Household Income from Agriculture and Forestry (by County) (SM) 
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Figure 71, Percent of Total Household Income from Agriculture and Forestry (by County) 
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4.4 Congressional District Results 


The results of this study also show the importance of agriculture, forestry, and related industries for 
each of Missouri's eight federal congressional districts. 





4.4.1 Congressional District Value Added 

Total value added contributed by agriculture, forestry, and related industries ranges from $1.8 billion in 
the 2"? Congressional District to $7.2 billion in the 6" (Figure 72). As a percent of the district’s total, 
value added contribution ranges from 3.5% in the 2" Congressional District to 20.2% in the 8" (Figure 
73). For detailed value-added maps at the congressional district level for crops, livestock, other 
agriculture, and forestry, see Section 8.3. 


Value Added Derived from All Agriculture and Forestry ($M) 
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Figure 72, Value Added Derived from All Agriculture and Forestry (by Congressional District) (SM) 
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Figure 73, Percent of Total Value Added Derived from All Agriculture and Forestry (by Congressional District) 


4.4.2 Congressional District Jobs 

Half of Missouri’s eight congressional districts derive more than 15% of their total jobs from agriculture, 
forestry, and related industries, while the other half all derive less than 10% (Figure 75). Figure 74 shows 
the total jobs contribution from these aggregated industries in each district. The 2"4 Congressional 
District is again the lowest with a jobs contribution of 19,287. The 6" Congressional District has the 
greatest jobs contribution with 96,297. See Section 8.4 for detailed congressional district jobs maps for 
crops, livestock, other agriculture, and forestry. 
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Jobs Derived from All Agriculture and Forestry 
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Figure 74, Jobs Derived from All Agriculture and Forestry (by Congressional District) 
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Figure 75, Percent of Total Jobs Derived from All Agriculture and Forestry (by Congressional District) 
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5 Looking Ahead 


5.1 COVID-19 


Like all other states in the United States, the COVID-19 pandemic has impacted Missouri; agriculture, 
agri-food and forestry industries were not spared. For example, during the height of the pandemic, large 
meat processing plants in Missouri were impacted because of COVID-19, causing disruptions in supply 
chains. Many pork producers struggled to market their hogs, and some were forced to euthanize hogs 
that could not be harvested. Despite being nearly two years into the beginnings of the pandemic, there 
remains a great deal of economic uncertainty. Some possible risk-mitigation strategies for strengthening 
agriculture, agri-food and forestry include in the State of Missouri: 


e Insulating the food chain from interruptions by creating more redundancy on the supply side 
e Increased support for local processing alternatives to large plants 

e Assessing agri-food product markets to build redundancy on the demand side 

e Expansion of rural broadband, enabling some farm-based workers to work remotely 


5.2 Labor Availability 


As the effects of the pandemic persist, labor issues, particularly with regard to labor availability, 
continue to intensify. Some of the leading causes of limited access to labor include: 


e Many aspects of agriculture cannot be done remotely, and many functions are sensitive to 
timing (i.e., cows need milked at certain times of day). Providing an option to employees to work 
remote or a flexible schedule is not a practical option. 

e Willingness to work in closely confined working conditions, such as in packing plants, is a 
challenge due to the transmissibility of viruses such as COVID-19. 

e While some of the labor issues in agriculture and related industries can be alleviated through 
automation, there are some jobs that are difficult to automate. 

e With regard to production agriculture, many legal agricultural workers (i.e., H2A) went back to 
their native country in the early stages of the pandemic. Travel restrictions and/or evolving 
economic conditions on many countries are making it difficult for Missouri agriculture regain 
this element of the pre-pandemic workforce. 

e With the Missouri unemployment rate essentially at “full employment” the labor pool is 
extremely tight’. 

e Reduced U.S. labor force participation rate substantially decreased with the pandemic and its 
recovery is very anemic’. A few reasons for this include: 

o Early retirements 
o Automation 

o Drug addiction 

o Childcare 


12 https://meric.mo.gov/missouri-monthly-jobs-report 


13 https://www.bloomberg.com/news/features/2021-08-05/why-is-u-s-labor-force-shrinking-retirement-boom- 
opioid-crisis-child-care 
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6 Conclusions 


The agriculture, agri-food, forestry, and related industries in Missouri have a significant impact on 
Missouri's economy. These industries are important to Missouri, with about 12% of the jobs, 14% of 
output and 10% of value added being derived from the studied industries. 


In addition to having an impact on the state as a whole, agriculture, agri-food, forestry, and related 
industries impact each county in the state. For example, the percentage of jobs derived from impacted 
industries in Missouri’s counties range from 2%-89%. Counties located in the metropolitan parts of 
Missouri are composed of large numbers of jobs and value-added activity that is supported by impacted 
industries in those counties. While the actual number of jobs attributed to agriculture, forestry and 
related industries can be substantially higher in more urban counties than their rural counterparts, the 
share of the total jobs derived from agriculture, forestry and related industries tends to be lower in 
urban than in rural counties. 


The studied industries have faced some significant challenges recently. These challenges have been 
related to market and logistics disruptions, as well as with the lingering effects of COVID-19. However, 
the response and willingness to adapt shows the resilience and long-term sustainability of these sectors. 
Missouri's agriculture, forestry, and related industries are very diverse which can be seen in the many 
supporting partners that commissioned this study. Using this diverse group of perspectives, many issues 
facing these industries can be addressed with future collaboration and analyses. 
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7 Appendix A, IMPLAN Aggregation Scheme 


7.1 All Industries Aggregation Scheme 


T/T od WAN @roye (=) IMPLAN Description 





Aggregation Name 





3 Vegetable and melon farming 


4 Fruit farming 


5 Tree nut farming 





7 Tobacco farming 


8 Cotton farming 


9 Sugarcane and sugar beet farming 











11 Beef cattle ranching and farming, including feedlots and dual-purpose ranching and farming Livestock 


26 Uranium-radium-vanadium ore mining Mining 
28 Stone mining and quarrying Mining 
30 Other clay, ceramic, refractory minerals mining Mining 


45 Electric power generation - Biomass Utilities 
48 Natural gas distribution Utilities 
49 Water, sewage and other systems Utilities 
50 Construction of new health care structures Construction 


51 Construction of new manufacturing structures Construction 


54 Construction of new highways and streets Construction 
55 Construction of new commercial structures, including farm structures Construction 


47 Electric power transmission and distribution Utilities 
56 Construction of other new nonresidential structures Construction 


52 Construction of new power and communication structures Construction 
53 Construction of new educational and vocational structures Construction 


57 Construction of new single-family residential structures Construction 
58 Construction of new multifamily residential structures Construction 
59 Construction of other new residential structures Construction 


60 Maintenance and repair construction of nonresidential structures Construction 
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61 Maintenance and repair construction of residential structures Construction 
62 Maintenance and repair construction of highways, streets, bridges, and tunnels Construction 
63 Dog and cat food manufacturing Other Ag 





69 Soybean and other oilseed processing Crops 








73 Sugar cane mills and refining Crops 
74 Nonchocolate confectionery manufacturing Other Ag 
75 Chocolate and confectionery manufacturing from cacao beans Other Ag 
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T/T od WAN @roye (=) IMPLAN Description 





402 Retail - Motor vehicle and parts dealers Retail 
403 Retail - Furniture and home furnishings stores Retail 
404 Retail - Electronics and appliance stores Retail 
405 Retail - Building material and garden equipment and supplies stores Retail 
406 Retail - Food and beverage stores Retail 
407 Retail - Health and personal care stores Retail 
408 Retail - Gasoline stores Retail 
409 Retail - Clothing and clothing accessories stores Retail 
410 Retail - Sporting goods, hobby, musical instrument and book stores Retail 
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IMPLAN Code IMPLAN Description PAN 424 23-42) 100) el 
411 Retail - General merchandise stores Retail 
412 Retail - Miscellaneous store retailers Retail 
413 Retail - Nonstore retailers Retail 





419 Pipeline transportation Transportation 


425 Book publishers Information 
426 Directory, mailing list, and other publishers Information 


456 Accounting, tax preparation, bookkeeping, and payroll services Services 
457 Architectural, engineering, and related services Services 
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IMPLAN Code IMPLAN Description Aggregation Name 
481 Junior colleges, colleges, universities, and professional schools Services 
483 Offices of physicians Services 





489 Other ambulatory health care services Services 


494 Child day care services Services 
495 Community food, housing, and other relief services, including rehabilitation services Services 


536 * Not an industry (Scrap) Government/Remainder 


538 * Not an industry (Noncomparable foreign imports) Government/Remainder 
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7.2 Detailed Agriculture and Forestry Aggregation Scheme 


IMPLAN Code IMPLAN Description Aggregation Name 


9 Sugarcane and sugar beet farming Other Crop Production 


10 All other crop farming Other Crop Production 
11 Beef cattle ranching and farming, including feedlots and dual-purpose ranching and farming Cattle 


68 Wet corn milling Primary Food Processing - Crops 


32 Phosphate rock mining Ag Chemical and Fertilizer 
69 Soybean and other oilseed processing Primary Food Processing - Crops 


72 Beet sugar manufacturing Primary Food Processing - Crops 


73 Sugar cane mills and refining Primary Food Processing - Crops 
78 Frozen specialties manufacturing Other Food Processing 


96 Tortilla manufacturing Other Food Processing 


100 Flavoring syrup and concentrate manufacturing Other Food Processing 


70 Fats and oils refining and blending Other Food Processing 
71 Breakfast cereal manufacturing Primary Food Processing - Crops 


80 Canned specialties Primary Food Processing - Crops 
81 Dehydrated food products manufacturing Other Food Processing 
82 Cheese manufacturing Primary Food Processing - Dairy 


67 Malt manufacturing Primary Food Processing - Crops 
83 Dry, condensed, and evaporated dairy product manufacturing Primary Food Processing - Dairy 


79 Canned fruits and vegetables manufacturing Primary Food Processing - Crops 
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139 Other millwork, including flooring Forestry 


143 All other miscellaneous wood product manufacturing Forestry 


144 Pulp mills Forestry 
145 Paper mills Forestry 
146 Paperboard mills Forestry 
148 Paper bag and coated and treated paper manufacturing Forestry 
149 Stationery product manufacturing Forestry 


142 Prefabricated wood building manufacturing Forestry 
150 Sanitary paper product manufacturing Forestry 


138 Cut stock, resawing lumber, and planing Forestry 


147 Paperboard container manufacturing Forestry 


477 Landscape and horticultural services Ag Support 


170 Pesticide and other agricultural chemical manufacturing Ag Chemical and Fertilizer 


151 All other converted paper product manufacturing Forestry 
163 Other basic organic chemical manufacturing Ag Chemical and Fertilizer 


140 Wood container and pallet manufacturing Forestry 


167 Nitrogenous fertilizer manufacturing Ag Chemical and Fertilizer 
168 Phosphatic fertilizer manufacturing Ag Chemical and Fertilizer 
169 Fertilizer mixing Ag Chemical and Fertilizer 
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8 Appendix B, Detailed County and Congressional 
District Level Results 


8.1 County Value Added 
Value Added Derived from Crops ($M) 
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Figure 76, Value Added Derived from Crops (by County) 


Percent of Total Value Added Derived from Crops 





illinois 
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Figure 77, Value Added Derived from Crops, Percent of Total (by County) 
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Figure 78, Value Added Derived from Livestock (by County) 


Percent of Total Value Added Derived from Livestock 


Illinois 


© 2021 Mapbox © OpenStreetMap 
Figure 79, Value Added Derived from Livestock, Percent of Total (by County) 
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Figure 80, Value Added Derived from Forestry (by County) 


Percent of Total Value Added Derived from Forestry 
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Figure 81, Value Added Derived from Forestry, Percent of Total (by County) 
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Figure 82, Value Added Derived from Other Agriculture (by County) 


Percent of Total Value Added Derived from Other Agriculture 
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Figure 83, Value Added Derived from Other Agriculture, Percent of Total (by County) 
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Jobs Derived from Crops 
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Figure 84, Jobs Derived from Crops (by County) 


Percent of Total Jobs Derived from Crops 
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Figure 85, Jobs Derived from Crops, Percent of Total (by County) 
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Figure 86, Jobs Derived from Livestock (by County) 


Percent of Total Jobs Derived from Livestock 
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Figure 87, Jobs Derived from Livestock, Percent of Total (by County) 
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Jobs Derived from Forestry 
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Figure 88, Jobs Derived from Forestry (by County) 


Percent of Total Jobs Derived from Forestry 
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Figure 89, Jobs Derived from Forestry, Percent of Total (by County) 
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Jobs Derived from Other Agriculture 
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Figure 90, Jobs Derived from Other Agriculture (by County) 


Percent of Total Jobs Derived from Other Agriculture 
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Figure 91, Jobs Derived from Other Agriculture, Percent of Total (by County) 
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8.3 Congressional District Value Added 


Value Added Derived from Crops ($M) Percent of Total Value Added Derived from Crops 
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Figure 92, Value Added and Percent of Total Derived from Crops (by Congressional District) 


Value Added Derived from Livestock ($M) Percent of Total Value Added Derived from Livestock 
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Figure 93, Value Added and Percent of Total Derived from Livestock (by Congressional District) 


80 


11107 Aurora Ave | Urbandale, |A 50322 | 515.639.2900 | www.decision-innovation.com 





Value Added Derived from Forestry ($M) Percent of Total Value Added Derived from Forestry 





\llinois Ilinois 









—— 





© 2021 Mapbox © OpenStreetMap © 2021 Mapbox © OpenStreetMap 


Figure 94, Value Added and Percent of Total Derived from Forestry (by Congressional District) 


Value Added Derived from Other Agriculture ($M) Percent of Total Value Added Derived from Other Agriculture 
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Figure 95, Value Added and Percent of Total Derived from Other Agriculture (by Congressional District) 
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8.4 Congressional District Jobs 


Jobs Derived from Crops Percent of Total Jobs Derived from Crops 
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Figure 96, Jobs and Percent of Total Derived from Crops (by Congressional District) 
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Figure 97, Jobs and Percent of Total Derived from Livestock (by Congressional District) 
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Figure 98, Jobs and Percent of Total Derived from Forestry (by Congressional District) 


Jobs Derived from Other Agriculture Percent of Total Jobs Derived from Other Agriculture 
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Figure 99, Jobs and Percent of Total Derived from Other Agriculture 
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